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(54) Sheet convey apparatus 

(57) The present invention provides a sheet convey 
apparatus comprising a belt-shaped convey means for 
supporting and conveying a sheet, and an absorbing 
force generating means disposed within the belt-shaped 
convey means for causing the sheet to be absorbed to 
the belt-shaped convey means. Wherein at least one of 



portions of the belt-shaped convey means and the 
absorbing force generating means contacted with each 
other is made of synthetic resin material having frictional 
coefficient n smaller than 0. 4 (n =5 0.4) and water-absorb- 
ing rate A smaller than 0.4% (A ^ 0.4%). 



FIG. 1 
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Description 

BACKGROI imp op THF yyjyENTjON 
Field of the in»on«» n 

The present invention relates to a sheet convey 
apparatus incorporated into a recoiling apparatus such 
as a copying machine, a printer and the like, and more 
partly, it relates to a sheet convey apparatus incor- 
porated into a recording portion of a recording apparatus 
of Inkjet recording type. 

Relatart R ^Trvrnd flrt 

Conventionally, in sheet convey portions situated in 
recording areas of ink jet recording apparatuses, an 
arrangement has been provided for electrostatically 
absorbing a sheet (recording material to be recorded) to 
he convey portion and for conveying the sheet by the 
latter in order to prevent the sheet from floating toward a 
recording head or to prevent the sheet from wetting (with 
moisture in ink) and weaving (referred to as "cockling") 
when the ink is discharged onto the sheet. In particular 
when an elongated recording head is used, since there 
■s a large amount of area of a front surface of recordino 
surface of the sheet which cannot be held by paper 

J^ n P T l V° Pr6Vent ,he ,loafin 9 <* the sheetThe 
ecstatic absorbing means for absoibing a back sur- 
face of the sheet toward the convey portion is effective 
to prevent the floating of the sheet. 

A " GXa ! 11ple °' 3 sheel convey a PParatus having the 
above-mentioned electrostatic absorbing means is 
shown in F,g. 4. An endless convey belt 51 for absorbing 
and conveying a sheet P is disposed in a recording area 
opposed to a recording head 50. Within the convey belt 
5 , there are disposed a drive roller 52 for driving the belt 

JiHJ« < ? wn roller 53 for app,yin9 a tension fo «* to 

mlrt C0nV6y r ° ,,er 54 iS Uf9ed a9ainst the *iven 
roller 53 at an upstream side of the recording head 50 in 

a sheet conveying direction, so that the sheet P is con- 
veyed onto the convey belt 51 by the convey roller 
inn J m the recordin 9 area opposed to the record- 

ng head 50. within the convey belt 51 , an electrode pro- 
tection film 55 is urged against the convey belt 51 and is 

SEUT^L"" e ' eCtr0de SUpp ° rt p,ale 56 bv "elding or 
other surtaWe means. Below the electrode protection film 
55, there are disposed an electrode plate 57 formed from 
a conducive metal plate and an earth plate 58, these 
plates being secured to the electrode support plate 56 
by welding or other suitable means. The electrode plate 

Si!" 1 T* P ' ate 58 have cor "b-shapes. respec- 
tively so that legs and recesses of the comb of one of 
the plates are alternately engaged by recesses and legs 
of the comb of the other plate. Positive or negative volt- 
age is applied to the electrode plate 57, and the earth 
Plate 58 is connected to earth or ground 

When the voltage is applied to the electrode plate 
57. an electrostatic absorbing force is generated in the 
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convey belt 51 through the electrode protection film 55 

2? Jlu V preventin 9 the sheet P from floating 
toward the recording head 50 in the recorting area 

« a J2rT" *?K the above -™ntioned conventional 
SZX?Z?"*! V0 ' ta9e iS applied t0 the ele « r °de 
TJ JL * 6 ec * OSta,ic absorbing force for absorbing 
the sheet P onto the convey belt 51 is generated in the 
convey be t 51 . and. at the same time, an electrostatic 
2S?« B « 6 S 9enerat ad between the electrode pro- 
tecfconf dm 55 and the convey belt 51 . That is to say. the 
£ protect,on 55 and the convey belt 51 are 
absorbed to each other in a contact area therebetween 
n this condition, since the convey belt 51 is absorbed to 
the electrode protection film 55. a torque for shifting the 
convey belt 51 in the sheet conveying direction is 

ZT£ CaUSfn9 9 riSk ° f Stoppa9e °< a drive 

motor. To avoid this risk, a motor for providing a higher 

torque must be used, which resufts in increase I , a 

dimension of the apparatus and in cost. 

Further, if sliding resistance of the convey belt 51 

due to the electrostatic absorbing force becomes greater 

than a fr.ct.onal conveying force of the drive roller 52 slip 

h J^rif b ! tW6en the drive ro,,er 52 and the convey 
belt 5 . thereby causing poor sheet conveyance or 
unstable sheet conveyance. 

When the sheet P is rested on the convey belt 51 
ISdfS! ' S 7 el ?? rostatic a»y absorbed toward the ele* 

k ^ S ' nce * e conve * belt 51 is sub- 
E££ absorbing force for absorbing the belt to the 
elect rode protection film 55 and a force (from the sheet 

2 Z ?L n9 6 COnvey belt a9ains * the electrode plate 
57, the sliding resistance of the convey belt 51 is further 
increased in the absorbing portion. 

The electrostatic absorbing force is varied in accord- 
f 6 f " L C V0 ' Ume resista "ce (ccm) of the mem- 
be s (the electrode protection film 55 and the convey belt 
51) in the absorbing force generating portion. In partic- 
uter. the specific volume resistance will be greatly 

2T 9 2 i' the Wetted condrtion s of the members are 
changed due to the change in humidity. Thus, under a 
high humidity condition, the members are well wetted to 
decrease the specific volume resistance thereof, thereby 
increasing theabsorbing force. As the absorbing force is 
increased, the sliding resistance of the convey belt 51 is 

dr!v« e to nCre f "S th6reby Causing the problem »* fte 
drive torque for the drive roller 52 is increased 

On the other hand, under a low humidity condition. 

^e members are dried to increase the specific volume 

Sf T C ?. [** thSreby decre asing the absorbing 
force. As the absorbing force is decreased, the floating 

£~ t P Cann0t 66 P revent ed by the absorbing 
force As a result, the sheet P is contacted with the 

zSs fn' n »L 5 i th6reby CaUSin9 the C, ° 99in9 of **- 
Solrn ? f ° rd,n9 " ead and/or deterioration of an 
mage (distortion of image and/or smudge of imaged sur- 
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«h J? J ° the Present inventi °n is to provide a 
sheet convey apparatus which can eliminate the above 
mertioned conventional drawbacks, can generateTsta s 

SlSS*"^ ,orce re9ardless - 

ronmental conditions and can maintain high sheet 
conveying accuracy, and a recording apparatus whfch 
can prov.de a high quality image stably by Sng such a 
sheet convey apparatus. /"singsucha 

tionJirt?^ !° e,iminate *e above-mentioned conven- '° 
tonal drawbacks, the present invention provides a sheet 
convey apparatus comprising a belt shape? 
means for supporting and conveying a sheei an 
abso^ng force generating means „ 
belt-shaped convey means and adapted to cause »h! 
sheet to be absomed to the be.t-shapedcon V e^ mins 
and wherein at .east one of portionTof 
convey means and the absoming force general 

s^r^ COmaCt6d W '" th e3ch «Sr K of 2 o 
HI ?/ eS ' n materia ' havin 9 friction al coefficfem u 
sma er than 0.4 ( M s 0 .4) and water-absorbing ate A 
smaller than 0.4% (A s 0.4%). sor ang rate A 

A recording apparatus according to the present 

apparatus, and a recording means for recorriino Z 
•mage on the sheet conveyed by the sheet coZey aLa 
ratus. '"response to image information 0nV6yappa 
«h J^* arrar, 9 emen * as mentioned above in the 

cient n smaller than 0.4 (n < o 4) and wate ahi^ 

ST 31 an 3bSOrbin 9 torce generating PortS, 

naS th I 6 " m6anS 3nd 3 dnVe ""«■ can be elimi- 
nated, thereby maintaining high sheet conveying acC u- «s 

Further, in the above-mentioned recording appara- 

atus V hT Q ? ^ ab ° ve - menti °n^ sheet convey^ 
ratus high accurate sheet convey ability can bp 

maintained to provide a hinh«. »r. V be 

iu provioe a high quality image stably. so 



Sa 4 ratus. Side ^ * 3 C ° nventional convey 



BRIEF DFSCRIPTIOM _QF THF HR^im^ 



Fig. 1 is a side view of a sheet convey apparatus 
according to the present invention- apparatus 
F'g. 2 is a sectional view showing a schematic con 
struction of a recording apparatus 
F'g. 3 ,s a perspective view showing an inner con 
struction of the sheet convey apparatus, and 



app^sl^ 

an ink jet printer will be described as an exairJT Rn i 

First of all, the schematic construction of the ink i»t 
printer will be explained with reference to Fig 2 "* , " 

i nnlwl 2 ' ! He Printef com P ri ses a sheet supply trav 
1 on which a plurality of recording sheets P are steckS 

SeT^intd'"^ 661 P Supplied b * «^«SSiy 
roller 2 , n a direction shown by the arrow B therebv 

v r b s b h i s r * ' etween a C ° nvey « «S2S 

vey belt (belt-shaped convey means) 7 
rem?*! 600 ?" 9 head ( recordin 9 means) 8 serves to 

6 conv8y be,t 7 ,n this printer the 
wherein ,nk ,s discharged from a recording head to foTm 

passages, energy acting portions disposed within the lia 
u.d passages, and energy generating mSnTfor gene? 
at-ng l.qu.d drop.et forming energy acting on he iq U TdTn 
the energy acting portions. q 

Such energy generating means for generatino the 
energy may be of type in which ImJLSESi 
converters such as piezo-e.ectric elements a7e used o 
of type in which liquid is heated by i„uminatog an dec 
tromagnet,c wave such as laser to discharge a liquid 

is heated by an electrical/thermal converter such as a 

SSXET** a heatin9 ™y * ~ 

ubJU^S? 'I* ? COrdin9 m6th0ds ' in a reco, - di "9 head 
byme^ 

oy means of the thermal energy, since high density liquid 
passage arrangement (arrangement of discharoe ooen 
.ngs with high density) for discharging the ink JS Z 
forming inkdrop.ets can be achieved itfs poss^e tn r>2 
form the recording with a high resolving Zer Amono 

x^rr eads usin9 the 

converters as the energy generating means can be eas- 
■ly made compact, can make use of the advantages Jf 
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IC techniques and micro-working techniques which have 
recently been remarkably progressed in the semi-con- 
ductorfield, can easily be mounted with high density and 
can be made cheaper. 

A" ink tank 9 serves to supply ink to the recording s 
head 8. The recording head 8 and the ink tank 9 are 
mounted on a main scan carriage 10 which can be recip- 
rocally shifted along a recording direction (perpendicular 
to the plane of Fig. 2). The main scan carriage 1 0 is sup- 
ported and guided by guide rails 1 1, 12. and a driving w 
force is transmitted from a drive source (not shown) to 
the carriage through a belt so that the carriage is recip- 
rocally shifted in a recording area while rolling rollers 13 
on the guide rail 12. 

The convey roller 6 is urged against a driven roller is 
15 disposed within the convey belt 7 by a biasing means 
(not shown). The convey belt 7 serves to absorb the sup- 
pliedsheet P and to convey the sheet to a recording posi- 
tion. The convey belt 7 is mounted around a drive roller 
14, the driven roller 15 and a tension roller 16. and is 20 
shifted in a direction shown by the arrow C by rotating 
the drive roller 14 by a drive source. The tension roller 
6 is rotatably supported on a free end of pressure arms 
17 (only one of which is shown) pivotally mounted on an 
electrode support plate 23 via a pin 23a. By biasing the 25 
pressure arms 1 7 by means of pressure springs 1 8 (only 
one of which is shown), the convey belt 7 is subjected to 
a tension force via the tension roller 16. The convey belt 
7 compnses an endless belt having a thickness of about 
0. 1 1 - 0.2 mm and made of synthetic resin such as poly- 30 
carbonate, polyethylene, fluororesin or the like 

A discharge roller 19 is rotated by a drive source 
bpurs 20 are urged against the discharge roller 19 and 
is rotated by rotation of it. Since the spurs 20 are 
designed to be contacted with a recorded surface of the 35 
sheet P they are made of material to which the ink is not 
adhered (for example, plastic, stainless steel or the like) 
The sheet P is conveyed by the discharge roller 19 and 
the spurs 20 and discharged onto a discharge tray 21 

Next, an absorbing force generating means will be 40 
explained with reference to Figs. 1 and 3. 

In Fig. 1 , an electrode protection film 22 is disposed 
in contact with an inner surface of the convey belt 7 and 
■s secured to the electrode support plate 23 by welding 
or other suitable means. The electrode protection film 22 « 
compnses a film member having a thickness of about 0 1 
-0.2 mm and made of synthetic resin such as polycar- 
bonate, polyethylene, fluororesin or the like (similar to 
that of the convey belt 7). Below the electrode protection 
film 22 there are disposed an electrode plate 24 and an so 
earth plate 25 which are formed from conductive metal 
p ates and which are secured to the electrode support 
plate 23 by welding or other suitable means 

Now the electrode plate 24 and the earth plate 25 
will be fully explained. 

As shown in Fig. 3, the electrode plate 24 and the 
earth plate 25 have comb-shapes, respectively, so that 
legs and recesses of the comb of one of the plates are 
alternately engaged by recesses and legs of the comb 



of the other plate. Positive or negative vottage of about 
05-10 kV is applied from a high voltage source (not 
shown) to the electrode plate 24, and the earth plate 25 
is connected to earth or ground. When the voltage is 
appliedtothe electrode plate 24, an electrostatic absorb- 
ing force is generated in the convey belt 7 through the 
electrode protection film 22. thereby preventing the sheet 
P from floating toward the record.ng head 8 in the record- 
ing area. 

Mm f nVey b6lt 7 and the electrode Protection 

film 22 will be fully explained. The convey belt 7 and the 
electrode protection film 22 each has f rictional coefficient 
M smaller than 0.4 ( M s 0.4) and water-absorbing rate A 
(change ratio in weight after 24 hours under a tempera- 
ture of 23°C) smaller than 0.4% (A s 0.4%) and each is 
made of synthetic resin such as polycarbonate, polyeth- 
ylene, fluororesin or the like. 

By selecting the frictional coefficient n smaller than 
0.4(n s0.4). sliding resistance in a contact area between 
the convey belt 7 and the electrode protection film 22 can 
be reduced. Thus, the convey belt 7 can be moved by 
low torque without any slip between the belt and the drive 
roller 14, thereby achieving high accurate sheet convey- 
ance stably. Further, a drive motor for driving the drive 
roller 14 can be made compact, thereby reducing the 
manufacturing cost of the apparatus. 

n .o / B L Selerti ^ ,newater * absorbin 3rateAsmallerthan 
0 4% (A s 0.4%), the change in specific volume resist- 
ance can be reduced. For example, when the specific 
volume resistance under a low humidity (10%) condition 
is 10 £icm and the specific volume resistance under a 
high humidity (90%) condition is 10 b Qcm. the change in 
specrhc volume resistance can be suppressed to about 

~Z'j l ChanQe in ^ e absorbing force under the low 
and high humidity conditions can be reduced and the 
predetermined absorbing force can be generated stably. 
That |s to say, as the frictional coefficient n and the water- 
absorbing rate A are decreased, the effects obtained 
thereby are improved. In particular, regarding fluororesin 
such as PTFE. FEP. high density polyethylene and poly- 
propylene, the frictional coefficient M becomes smaller 
ttian 0.3 (n s 0.3) and the water-absorbing rate A 
becomes smaller than 0.01% (A s 0.01%), thereby pro- 
viding the excellent effect. Accordingly, in the ink jet 
printer, since the high accurate sheet conveying ability 
can be obtained, it is possible to provide a high quality 
image stably. y * y 

(Other Embodiments) 



Materials from which the convey belt 7 and the elec- 
trode protection film 22 are made are not limited to the 
above-mentioned example, but. any material having fric- 
tional coefficient n smaller than 0.4 ( M s 0.4) and water- 
absorbing rate A smaller than 0.4% (A ^ 0.4%) may be 
used. Further, in the above-mentioned embodiment 
while an example that both the frictional coefficient n and 
the water-absorbing rate A are considered was 
explained, since the sliding resistance of the convey belt 
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7 can be reduced under the condition of \i ^ 0 4 and the 
change in the specific volume resistance can be reduced 
under the condition of A ^ 0.4% to achieve the effects 
that the predetermined absorbing force can be obtained 
stably and such effects can be provided independently, 
only one of these features may be used. 

Furthermore, in the above-mentioned embodiment, 
while an example that both the convey belt 7 and the 
electrode protection film 22 have the features regarding 
the frictional coefficient and the water-absorbing rate 
was explained, either the convey belt 7 or the electrode 
protection film 22 may have the above features. 

In addition, in the above-mentioned embodiments, 
while an example that the ink jet recording head is used 
as the recording means was explained, it is more prefer- 
able that the recording means is designed so that the ink 
is discharged from the discharge opening to effect the 
recording by growth and contraction of a bubble in the 
ink formed by the film boiling caused by thermal energy 
generated from an electrothermal converter energized 
in response to a record signal 

Although this system can be applied to both a so- 
called "on-demand type" and "continuous type", it is 
more effective when the present invention is particularly 
applied to the on-demand type, because, by applying at 
least one drive signal corresponding to the record infor- 
mation and capable of providing the abrupt temperature 
increase exceeding the nucleate boiling to the electro- 
thermal converters arranged in correspondence to the 
sheet or liquid passages including the liquid (ink) therein, 
it is possible to form a bubble in the liquid in correspond- 
ence to the drive signal by generating the film boiling on 
the heat acting surface of the recording head due to the 
generation of the thermal energy in the electrothermal 
converters. Due to the growth and contraction of the bub- 
ble, the liquid is discharged from the discharge opening 
to form at least one liquid droplet. When the drive signal 
has a pulse shape, since the growth and contraction of 
the bubble can be quickly effected, more excellent liquid 
charge can be achieved. 

Further, the present invention can be applied to a 
recording head of full-line type having a length corre- 
sponding to a maximum width of a recording medium to 
be recorded. As such a recording head, the construction 
wherein such a length is attained by combining a plurality 
of recording heads or a single recording head integrally 
formed may be adopted. 

In addition, among the above-mentioned serial 
types, the present invention is effectively applicable to a 
recording head secured to a carriage, or a removable 
recording head of chip type wherein, when mounted on 
a carriage, electrical connection between it and the 
recording system and the supply of ink from the record- 
ing system can be permitted, or to a recording head of 
cartridge type wherein a cartridge is integrally formed 
with the recording head itself. 

Further, it is preferable that a head recovery means 
and an auxiliary aiding means are added to the recording 
head according to the present invention, since the effect 



of the present invention is further improved. More partic- 
ularly, these means include a capping means for capping 
the recording head, a cleaning means, a pressurizing or 
suction means, and an auxiliary heating means compris- 
5 ing electrothermal converters or other heating elements 
or combination thereof. Further, it is effective for the sta- 
ble recording to perform an auxiliary discharge mode 
wherein the ink discharge not relating to the recording 
ink discharge is effected. 
io Further, as to the kind and number of the recording 
heads to be mounted, each recording head may corre- 
spond to each different color ink, or a plurality of record- 
ing heads can be used for a plurality of inks having 
different colors and/or different densities. That is to say, 
75 for example, the present invention can effectively be 
applied not only to a recording mode with a single main 
color such as black, but also to a system providing a plu- 
rality of different colors and/or a full-color by mixing 
colors by using an integrated recording head or combi- 
nation of plural recording heads. 

Furthermore, in the illustrated embodiments, while 
the ink was liquid, the ink may be solid in a room temper- 
ature or less and softened or liquidized at the room tem- 
perature. In the ink jet recording systems, since the 
temperature control is generally effected in a tempera- 
ture range from 30°C to 70°C so that the viscosity of the 
ink is maintained within a stable discharging range, the 
ink may be liquidized when the record signal is emitted. 
In addition, ink having a feature that is firstly liquidized 
by the thermal energy, such as solid ink which serves to 
prevent the increase in temperature by absorbing energy 
in changing the ink from the solid state to the liquid state 
or which is in the solid state in the reserved condition to 
prevent the vaporization of the ink and which is liquidized 
by application of the thermal energy into liquid ink to be 
discharged in response to the record signal, or ink which 
has already been solidified upon reaching the recording 
medium, can also be applied to the present invention. 

Further, the aforementioned ink jet recording printer 
may be used as image output terminals of information 
processing systems such as computers or may be used 
with a copying machine incorporating a reader therein or 
a facsimile system having transmission/receiver func- 
tion. 

As mentioned above, according to the present 
invention, in the sheet convey apparatus, since at least 
one of the portions of the belt-shaped convey means and 
the absorbing force generating means which are con- 
tacted with each other is made of synthetic resin material 
having frictional coefficient \x smaller than 0.4 (n s 0.4) 
and water-absorbing rate A smaller than 0.4% (A ^ 
0.4%), the stable sheet absorbing force can be gener- 
ated regardless of the change in the environmental con- 
ditions. Further, since sliding resistance of the belt- 
shaped convey means can be decreased at an absorb- 
ing force generating portion, a drive source can be made 
compact and power consumption can be reduced, 
thereby reducing the cost. Further, since the sliding 
resistance of the belt-shaped convey means is 
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decreased, slip between the belt-shaped convey means 

htah.Sir r0 " er ^ be e,iminate * hereby maintaining 
nigh sheet conveying accuracy. 

Further, in the above-mentioned recording appara- 
tus, by using the above-mentioned sheet convey appa- 
ratus, high accurate sheet conveying ability can be 
maintained to provide a high quality image stably. 

The present invention provides a sheet convey 
apparatus comprising a belt-shaped convey means for 
supporting and conveying a sheet, and an absorbing 
force generating means disposed within the belt-shaped 
convey means for causing the sheet to be absorbed to 
the belt-shaped convey means. Wherein at least one of 
portions of the belt-shaped convey means and the 
absortang force generating means contacted with each 
other .s made of synthetic resin material having f rictional 
coeftaent „ smaller than 0.4 (n s 0.4) and water-absorb- 
mg rate A smaller than 0.4% (A a 0.4%). 

Claims 



10 



7. 



15 



20 



1. 



2. 



3. 



A sheet convey apparatus comprising. 

a belt-shaped convey means for supportintj 
and conveying a sheet; and 

an absorbing force generating means dis- 25 
posed within said belt-shaped convey means for 
causing the sheet to be absorbed to said belt- 
shaped convey means; 

wherein at least one of portions of said belt- 
shaped convey means and said absorbing force so 
generating means contacted with each other is 
made of synthetic resin material having frictional 
coefficient n smaller than 0.4 ( M s 0 .4) and water- 
absorbing rate A smaller than 0.4% (A s 0.4%). 

A recording apparatus comprising: 
1 and 3 SheSt CO " Vey apparatus accof ding to claim 
recording means for recording an image on 
the sheet conveyed by said sheet convey apparatus 
m response to image information. 

A recording apparatus according to claim 2, wherein 
said recording means is of ink jet recording type in 
wh,ch mk is selectively discharged from a plurality 
of nozzles in response to the image information to 
effect the recording. 



35 



40 



A sheet convey apparatus comprising. 

a belt for supporting and conveying a sheet 

and 

an absorbing force generating means for 
causing the sheet to be absorbed to said belt- 
wherein at least one of said belt-shaped con- 
vey means and said absorbing force generating 
means is made of synthetic resin material having 
water-absorbing rate A smaller than 0.4% (A s 
0.4%). 

A sheet convey apparatus according to claim 6 
wherein a portion of said belt contacted with said 
absorbing force generating means is made of syn- 
thebc resin material having water-absorbing capac- 
ity A smaller than 0.4% (A s 0.4%). 

A sheet convey apparatus accoiding to claim 6 
wherein a portion of said absorbing force generating 
means contacted with said belt is made of synthetic 
resin material having water-absorbing rate Asmaller 
than 0.4% (A 5 0.4%). 

A sheet convey apparatus comprising. 

a belt for supporting and conveying a sheet 

and 

an absorbing force generating means for 
causing the sheet to be absorbed to said belt- 
wherein at least one of said belt-shaped con- 
vey means and said absorbing force generating 
means is made of synthetic resin material having 
frictional coefficient n smaller than 0.4 ( M s 0.4). 

10. A sheet convey apparatus according to claim 6. fur- 
Sid be7 ri$in9 3 P ' Ura,ity ° f r °" erS for su PP° rtin 9 

11. An image forming apparatus comprising: 

a sheet convey apparatus according to claim 

6; and 

an image forming means for forming an 
image on the sheet conveyed by said sheet convey 
apparatus. 



9. 
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A recording apparatus according to claim 3, wherein 
said recording means is an electric/thermal con- so 
verter capable of generating thermal energy for dis- 
charging the ink 

A recording apparatus according to claim 4. wherein 
said recording means is of type in which the ink is 55 
discharged from said nozzle by utilizing film boiling 
caused in the ink by the thermal energy. 



12. An image forming apparatus according to claim 1 1 
wherein said image forming means forms the image 
on the sheet by discharging ink. 

13. An image forming apparatus according to claim 12 
wherein said image forming means discharges the 
ink by utilizing thermal energy. 
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